Relationship between beat-to-beat changes in hemodynamic state and action potential duration of the left ventricle during rapid ventricular pacing in man.
A relationship between beat-to-beat changes in hemodynamic state and action potential duration (APD) of the left ventricle was studied by pacing the right ventricle with a constant cycle length (400 msec) for 3 minutes and recording simultaneously the intraarterial pressure and left ventricular monophasic action potential in 16 patients (mean age 51 +/- 8 years) undergoing routine cardiac catheterization. The APD measured at the point of 90% repolarization (APD-90) shortened gradually from a baseline value of 305 +/- 25 msec to a minimum of 246 +/- 25 msec (P less than 0.001) by 160 +/- 10 seconds after the onset of pacing. After reaching the minimum duration, the APD and blood pressure were measured from 30 consecutive beats. The magnitude of beat-to-beat variation in the APD was directly correlated to variation in the mean arterial blood pressure (r = 0.65, P less than 0.01). Beat-to-beat changes in hemodynamic and electrical state were related in that an increase of at least 10 mmHg in the blood pressure of one beat was associated with an increase in the APD of the concomitant beat by at least 5 msec. In six patients with ventriculoatrial dissociation during the rapid ventricular pacing, the sequential ventriculoatrial pacing decreased the beat-to-beat variation of APD from 2.8% +/- 1.4% to 0.8% +/- 0.7% (P less than 0.01) and variation of blood pressure from 6.4% +/- 3.2% to 1.4% +/- 0.9% (P less than 0.01). The observed association between beat-to-beat changes in hemodynamic state and APD of the left ventricle demonstrates that an immediate force-interval relationship exists in the human left ventricle.